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Abstract of JP91 29594 
PROBLEM TO BE SOLVED: To obtain a 
method and an apparatus by which the 
uniformity of an etching operation is increased 
and by which the controllability of a pattern 
size and a pattern cross-sectional shape is 
excellent by a method wherein a plasma state 
during the etching operation is detected by the 
emission analytical method of the plasma and 
the plasma state is adjusted according to a 
change in the detected plasma state. 
SOLUTION: Regarding a change in a plasma 
state near the end point of an etching 
operation, emitted light from a plasma is 
detected via a window arranged in the wall of a 
chamber, only light at a specific wavelength is 
taken out by using an interference filter 
emission spectral analyzer or a 
monochromator, the emitted light is detected 
and analyzed by using a photodiode or the like 
or the mass of a substance in the plasma is 
monitored by an analyzer 1 1 , a DC bias power 
supply is controlled according to the change in 
the plasma state, and the plasma state is 
adjusted. Thereby, the uniformity of the 
ecthing operation is increased, and the 
controllability of a pattern size and a pattern 
cross-sectional shape is made excellent. 
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h" 5 -f x y *y & 

SS iMI^WP»r5Ctl:J:oT, J5JEtf;v£^ 

7 3 7 Oil£ / M 7 J* %E <D stSIJ . 777,7<D^Vtf- 
^V7,0)itjSJ 0)1*1^^ < tfc i-^^*SliJ:U, xv 

te&2*i?=7?Z VttrJi <D»fc |ZJ£ UT, ^75 2 V 0> 

«S9isr9ifs fc. * h 5 ■< x 
*ijs#jb i hie^<d h x si 

* £ fctt5£55^*T* £*l&3fcJS 2 IzlESjCO K 5 -f X * 3 1 

c is#js 5 3 it* ies t£ ^ge s l tz% 2 1 1**> & p 
fiDr^xfi^Miz-s^ u 

M 15 7 5 ^ 7 oxks ^ r *xrs is. tsss 2 ^£ IZEP 

ftnT**2>£3S:fb*-e &X*§«>£rT*lil3fcJB 1 4 
COUTftltHZlESiCO f =?4 Xy fv?^. 
CIS^js 63 ttf IESS e^ffilzepjmr lESM 

73 r siziE^toK 7^fiy *v 

r is^ib 7 ] *r less 1 a 2 i zepmn r * a 

mm*, ssss 1 Mizepjmr $»«^o)m J: y t 

IS l^^ib 5 iZlgiH CD F 7 4 X ? ?>7*f&* 
CIS^IBS] ^^ilZJta^t^rK^X^^V^sT^ 

i*ffil=**J»P*Dr5Cfc|:: i^r. SXStf^^ 
^ti^lz^^^T^^^-tt^x^ 
IS£tJ5i£iES LfcJ&e«li*:fc:£epj!iDT*IS4:* £ 

S5S6 1 R CFJ6 e*ffiI=epfcDT 5**tt38S«3? * 3 
^tilzepfio?" sg* coSiS & y is 1 ^7 x 

36 ^is^ is. s iziEis co k 7 -f x » 

- ^tf-fc?p ha ynm*- vjqv^- 

C0I*]C01 -3-CO-t- Hrf7tDt^lS^JB 1 fti^QCOL^ 

r tiwzemn h 7 ■< x y ? 

Ci8*is 1 1 3 ?l^±lzii«^^?=^^x^^v^r 



1 iz^^j ^epjjo r#-^ t , 

5 2? co^e ;W y^^S col-H&h 77^ Vco-< V tf - 
•2 V7. <T>It jijCDf*) cr^/i; (tt,1^ co*r& !Z J; y % X ? 
V 4> © 7 5 7> 7« s£ dii r 5' * A £: . 

[IS^iB i 33 MIES 1 ^ffilzepftDT^^tt* S9B 

izlBtHco r-7-fx v ? >^JStS* 
ep*DT**JKM=* U 

mie7 3 ^ ^coi*:^^ibist \t. m% z ^© izep 

4 courts I ZsESiCD F?-fIv ?V^JRB. 
CI5#JBi 7 3 ttESlKCfS2«l3ttT9tA 

tt^^7oc3? l -.r, £«ffiirepjair^as3S«B^o) 

■©fc^O) ^7-fX»^>7T^ST35^T, 

3b 1 ^stz^^^epiiDr^^a 

^StR«EiaLfc*2«Slz«A)«pan3-^*Afc, ^ 
1*351 3aEfS5e*ftl=epttlT^*^ll4SSSEW3r»-D 

««izepfflr«2S««3<DfiiSBiRJ:yfciBL*K^-rxy 

CO K5>f Xy^VOTIB. 

cor*3COi -3-co^E- HrfTt)ti^iS#JSi 1 6>fc 1 7 o>l> 

t^co|¥Jffl^|lfH^3 
[00013 
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15L 7C?rY77h'J^7Ii, BASK Jtf-^t V? 
[0002] 

C%fe0)iXi83 K *V27»S<P>M«jaE*E 
SIZ^sT, EBSHEISS 1 (DF*J3PTflJlZfc V- h : ^t£ 

*a»y*Ei&s-r*vxy*vc7 (riej ^-fxd 

&5&*ft£ft5fc fcfciz. fiv- l : *ffiettH'Vli-5f^ 

I- 7 3 Z?\zmn fc tt* J: 5 l=E« 

jg^EXS- 7T7-T- p/lvO Lfcftifcfil^rSSCD-f V 
f-ffV^^SPiaP LT\ SS^77;2"7*JE6tepiiD**l 

13 ^tfllDPM An B J; yi£A EJE£ 1 ©TSUIIS 
S Lfca»^B«sj;y*affv:M OIZJrytftfeSE 

[ooo3]iioll EJEK i cortSPTffiJUT^- F 
(attMwlrSF-) 3. ±»fll=fcv- F«*e*K 
fiU TV- »=%ftG±l=M^K* ^S&fcRJL SS&tt 

esr^77^l»^>-? CPE) ^- [=©F7-f 

coo 043 r i e^- KBief pe^e- nzasnr. t= 

fc tf^cfc5lzEltaB^xS!-7 ?7-f- K/^y^ L«tf 
m \t z:<r>7=> 3?4>IZ£ Ufc-f * Vtttf i> ft lb £ * 

6 yet i=j;y. ms4±0)R««piiftttcfi=ft^mi= 

BfcS«cki:J:yivf^T*. iiK, «SMt^ 
S-V««l«fcl&7s9-h UV«7<-7Dt^i: 
Ji'JBLtli:?* h U^J* hd>y53-V*»Jrt Lfcftl=± 

JOlJRtfttLi. *LTF7-fXy*Vtffl>*Ttt." BEM 
an « l *tt 7 5 2 6 <B <D 3t fc ttJEta tff 
« 1 1 *:J;yi-^vWA*«B Lrfittti** 



[0005] 

[9m.2MEK LJfc3_fcT*.BHK «S±©RI=ttKJME. 

^^SLTL^fc ^ ilTK MPS (DBS ±fc tfi £tfi 
±m\z tttz -a TIsJiS izx y ? v>m A fc tt* r t USE 
JL^B6T*y< *SI©K/ia- V3B*lfl)fc«>*- ^- 

[00 O 6 J Lft>U WS±fl)-»fl)R<DXy^Vi?6S 

^.71 « a a»& , x v * y??'< $m fcTtttttRsi' 

tt R fc o> S£ * 13 Oil I 4f & 6 MR * fl) * V <rM a£ P 
it <? ir^fb x v * vtf lis?J§- t * v o>s« us: 

[00073 H1 1 Ca) Cb) iZtf^JWOKMttS 

£ 1 ±ll^JS8a CW^.tt, Ts, A 1 ) 2 
-^tt|-X^^V?Lfc«^0>W^r* ^Jg^2£:± 

(a) II^-^.-X^SP- Vtfflfcfr =ttL^3F*0«iBJK«S 

* - X v ^ 'JO LvSP^TliBR 22<J)lv? 

KSiEHEft: 7 ^ ^ V M -< T ^«Sfi%fbT 

y V ^ (DX v * V ^#1465 
SCft: lTR*t^T- ^- 65^^*tiT, ft fcx yfsy 

too 0 8] *§gB?tt, ±Esaai««»r«fe4t> i=«* 

© s'j^ts i ti fc h : =7 -f x v * y o-h a a ef s&s ^ 
r^ctizs,^. 

COO 09] 

^^tt, WLhlzWfSStifcK^Xy^v^r*! 5 ? 

-rxy#viJ*asr*-Dr, sbi ^sir^i^eniiDr^ 

ChlzJ:-r. SJCft _ ^^C#^<flZ77^?^5e* 

atJty. x ^ v^74><j)7 5 ^ 7^ ^air 

fc, f^ai*ti?=77>t7^<D3£:ft:lzjCUT. ^7^ 
[00 10] «^se»«ridL MIS77^v'OViSI^I« 

asr^xfitt, iteiB i«ei=epaDr^*^%aefb$-ti 

[00 1 1] ft^lttTtt, MIE^ i^sizepiiDr^ 



.[ 0 O 1 .2 3 3&.^B6i9JTli, MIESf^KS LfcSS 2 

ttsawarfc-^T, ^2«*i:sptty«SM:*fl) 
m mm. at * mi «s i =0*0 r « m ©a » «t y 

too 1 4] tsmo H?-fivf *tfi± 
ir *t« * tv^p £x y ?^r^F7-<x^f v# *& 

s hi ^ie e i fess s «s 1 1 ^73 r *x ti t ^-s * 

■a T, Is ^ 2 I zepftD r 3» 7i <0 J8 I*. i£3S 
too 1 3] *BBtStf*»T*y, Ms53S£»&<0 7 

=? ?.. 7 i 154- r $s &m fm # fitt ft 
[oo 1 6] *9m<o K^-rx ??v?iestt, stjs± 

IZ tfctt £ tifc|^l7 ^ -J??*tz& tO F 7-f x y* y 

£3-t*J:3l=, Si ^Sii^T^epiiD TMfc* 77.^ 

CO i£/U7 7*5 <0l+ 75 7?ff^ Vf-^V7, 
tf)lt?ll<Drt03i>a< kfe 1 -30>*&l=JtoT\ x^^v 

9+0)77^ 712 nt* as r t. tetzztitzy^ 

[OO 1 7] R^ictt. MIS7^7 7<T^*;fLE^|Pl 

[0018] **3M«ti** ttEJBi *£m\z£m?% 
[oo i 9] ar^aiTIi ffi£»ffi«£a LfcSS 2 

[00 203 tteSKeW^PlorMAIl IS5M7D 
[00 21) 1 Si £f SS 2 W iZfPiiDr l*5S 

fttt. IS 3S 1 *tf£ I Z tpJUD r *5SS *&7d CD fflilS !fe £ U Iff 
[0 0 22J tWPKD^-flv^V^JSBtt, *«± 



k. IS^^IES L,fcS2Mfc*&£eiflU*"*Mfc 
TrR'sTi a£SS2 5iflEl =64D T *35 3W 7? 0)J9 

bs * i « i= epiw *sas *a ©rasa & Jt y t. as < , * 
[oo £3) *jse» s**co7 5 ?JKjtfiza?4-r » 
[oo £4] *mut. i"^v?+©77^7«a 

757 7ft^.coig^t.FT. 77^?^HC0Kt 
V e - 5 V7, coif jbj^fiz J;yt-5 - U 777,?V; 

ggcosiftiwjcur, 757^<o^sB^'jair^<or, 7 

5 77 C0i3 Jl-7 -i 0>»ft «Tft 5BT C fc 65 

L. X^^V^co*S-tStgT^KFitU Xv^V^/^51 
ft ^CO* TD^lfl^r * £ t H<t rfi 3 C B 

ft fc, $jkx y * y<m*m r %&mzmnr ttn %n 

[ O O £ 5 3 9i=»!^ 77 7.7^sgS?t!oft^lZ5S5K 
*^)*JBL^«i*Ht, tfiX^^V{7K=£^r^tSllT 

to^fii IzepJiD T<£'R FSH3S^7dIZ J; y 7 =? 7, 7S ^ 
St2?i$? *)Z£tz ^7 577 co^rJ.^3: 9tl, StJfi ^ 

(g ir * in o)« s i z t m * *•& cote l m <d «7d i z j: 
y , s *J5 1 zifl js r ^ -f © sjss ^ « * it s 

^AStx^n^- Itf&ft ^. ^7C0SJg 

us ^ r ^ w ^£15 sttiL i r^^^r. x 

y yov&twm u ^ - /\- X ? V^BtOX y * y 

[ OO £ 63 

V- K 2^JI~^S Ufcl>*3tt>^»R I E (Re e c t i v 
e Ion Etch i ne) t - HCO^-fl^f V 

«tfc* C0)«ilttDC;5-f77iSfii 
3E6d>EirfeJtlO UlS^ilimiSr^ ft^UttB2l= 

^r^W2«tdi^ *ts«ar^»2k-<vb:- 



1 4|*75 7.7<D>f V tf-#V73£l>li££ J >W77^ 

cot- D c y U 1 2 I* SIS* OMMJEifi 

yfr&ft H £<OSgSEfrjcoJ;e> lz(£«ffllZ£J5 

COO 27] #33, SS^-f T^SIiSASWPJlDd- 
ti 5*S 0)iES5^^!5lS&7 * H> 5 lz cfc z> xm V&T Z. 

t\z£-j rmx ?n^« 7? 7, tox v tf - 2 y?.\±.. 
[oo2s] ±iej|js:8i md^s, *5Soi+>aj 

IZctyA^-fVtz-^VTl^ItS U Vfc:-#V7!SI 

3i£ c*> & coit mm ct y v e- 5 v^^s+st ^ 

4 l£X y * V7<DI&* ttifilz ^v^rJ.<7)3Sft 
75 7 ?co-< Vt:-2 V7s3cUli •< 7 ZT.it 
b LrltslJ U DC 77,11 1 3 0>3sE ^ii«a>»3 
^5 (0~5 0 0M^) <D*QSa^, £ti£<03e 

[oosq3I^i, El2|z;f.UfcK5-f x 

iz ct y & * ti fris m £ , n s i z ft 5 7 *t <o*s& ts^tE £ 

1±C0£&RS <MX\Z. Ta, A I) ££5t-^-I 
y *y 7 t fcH^(J)M^Sr< 2 3 !i U*; 7. h T&o. 

(a) % tf-^-X -.y^V^CO^l^^CDl&rEJg^ls) 
8 (b) |Z^T£.i N *§^C0£<0^Sg1«<D*££l*PS^ 

» j & fi Jfi cos; tsft ffi *s « ts cd aw 1 1 z y & f t l ?= 7 5 

7 v CO£ W 7 7CO£-ft£ D C ; W 7" 71^ 56ft £ iio 
C fcllJt y^iffi U 3MJ54_trC0X V^«1S<D3Cfb 

100 30] «»W<D«^ X^V^fc^^lZ^?*? 

£liD*., rcoi±S. fc*LMiflbco^5.*-Slz J;y 

^tfj^x^v^r^cfciz^y, ?-^-£rarit : r 

too 3 1] *.m£m\Z&\J%T-A-<T>J&&tt\t. 
35 *f§H C0^:*t££*3 X *V ( -f * Vtf 

m±^mm\zj:y*yo?z>zt\z£v. ^7.ha)T 



tt. S^A^-v-^7 , ^7sT^Ci:IZ c ty. StSHXIt 

' -t5>&\z±r>x, rcosscft^t^r^ct iz^y, ?r-^ 
- jiy 3-y am cox v ^ y a^tsco^fb^KUT^ c t 
tz jt-dT, ttjetto) t- - ^ - c 1 65 r- 1 

Coo 32] U3lijf,r^SS«3|zj:^H7-f z-v*'y 
coH^ tt, 73 7 ^ 2 <r;,p B ico^ -f y ?M!± 
\t D C ;U 77. UK 1 3 (D^SrSft £ ^-tfs 3I*JS 4 CO^ 
m 1 7 3 77 coral <«iaiiS«5 4 0:^.® (D!S«Ke£ iz J: 
y EffcT £fc*!>.. X y * V^lt Att 5^0)7 3 7.70) -< V 
t: - ^ V7. <r&ittttf& 1 iotU7<- Frt?? Ur 
DC;M77il1 3 CD *iE ^ * 'J ft T * C 1 1 Z J; y H 

Coo 333 5. tz, D4|zff>rilBfi1?J4a>J:5lz. x^ 
y 7 COJ?. A« >^IZB-M^^7 57 ^ttrzS <DSC ft ^ 75 
7 v ^ t> C0^5fe^^lvli 75 7^4= cr4^H cr>Kl: 
tffSl IIZcty^-3-U DC/W 77f5E 1 S^SiO 

I E^E- F CO K ^-f X-^ ^V^^aojWSS Lfti^A 7 
y- h : ^aj|z^^^.S T^7 5 7. - K©H?-fly 
* V 7 CO tt£ ^> , a fc C tl & CO J:. 5 1 Z^Ff i 

l^^g^^- ajjuv*- Klzj:y75 7?Jr^ 

^^ft^D^l^iti L?t5 -^ft M.-^-Y VIZ J: Ulv-f 

v?sfi 3:*&<o*^iz& stsi^asrr -^filffliz d c 
-< 7 ^*sffi=6«ssr^ c t iz<t yp^co^m!ti5f# ^ ^ 

Coo 34] 757x ? C0§l5fe**.FTttiUT£0J:dlZUrf : i 
7T 75 7.7^ »Dt0^3fe^^ai -C 7 

n^-a-«fflL\ri«:5B«o3teo)*«yii5 u 7^- 
h5f-f=*- r=fl5F^iL^T«air^* tr=, Mfm 

[OO 35] 7 57V^^C0PE5tC0B^li, 7 5774= 
lz^r^ft^*ilz-tt^r^)Cor. §e3feco^^ft^fb^ 

coos©] ztz.. *-?yrt-<»mzm;\j%titziLft 

«lW»C0^0>ft-2P^fe&Bey, Hl*WT*^ 
t\Z£^>T. 75 7V4»C0fb^iC0[s)3:^Lt/3:S^f : Td 

Coo 37] ^iz, H5|z?f*T3tteM5lz-3i*Tf)«Wr 
X^^V7C05?Af=l^lZ^I^^75 77^5Ecr;^ft 
IZ X &4 y tf - <?. vamitt W 7 7C03MbSIt$ll 

s§ 1 4 iz«tyitj» u c^iz^y^s^iffiecoai^ 

If lZ-< Vf- 3 V7.^H5 COSr^r Via.^S'J^ t fc, 
[00 383 SHl*»qi3(DSB»«6*|g|6lzjST* CCO 
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3£!fc«sffiM"*IM 1 1 1= J: 77^?0)-fVfc!" 
5f V.7.5SLMi 7./ - K 4H£ftJ<J)£ 5^ ■< r 7.^.E^It ilJ 

[OOG 93 lttIvfVfltC77^7«a 
<x; teit^^y e- 5? v 7££&53£tflzi eizasl}** 

[oo4o] ±i»mn0>soa>x]M iz*t y 
i^is i =s r . c oxt « r » h 5 7 *s cd t&mtz m% 

± <J)££EHR (ffl&HL T s , A 1, Cr, M o, ffi C*i 
Lfz* X-;.'^VC?t)7.IZliCF4, SFBW^t) 

T*** «*fl)l=^-fX?*:/tf*acfl>»A, 

ri ©smwox ^ ? v77j& ?tt±»MTa& v - 
h : £ i z& mm m*i < e ) ^epsd usae js to 7 ? 

- FMI=«SS6 0>nsieftJUT0>49ii 7l=«fcy*&« 
«isr* c iz J:U, £tJ£± I3M ^.77 3?<Dtii 
EM7 7. *s £ a t TfrJfci r * t pw 1 co^ E 

/ W TP 7. ^ J± £ X -i ; ? v 2 & T £ O 7 3 7 v" CO -f V tf 

-3v^»o)3£fbi=JS ur*am 7 ©flwyesiziywi 

[0041] £ flXfcjfe IZ J; HH S iz^ 3 iz, 

- X v *y ?0)*L****k tf- M- X y ^ V #<D5*tt 
n**t> ttKW«<Dftff /t- tfMl&Zti fc. Ztt 
\t X v V ? & Ttti* COS f JSi£ffi COM 1*«0 Sffc IZ Jt y 
£ftLfc77;*?©&E/W7;**5©£ft£«Ki 7 
0)^73^3ffb?i!*Ci:IZcty$MU ?f^4_tTCDX 
v * V 3 » tt ©tt * -=> £ ^^*5J ft Ls X v * y fi 0> 

5 ? e m -r T7i «s ^ J: y sas 6^1 z$«j an r 

[0042] H7|z^r^MW7|zJ:^^li. 77^ 
W:rJ.C0^ft ^77 3^ <J)S3t*t.f5E L*tt7 7 7. 7 

[oo43] w.\z, XMMehlT* mi e|i5**iy 



^Sii^^T^^cor. Isl-SH^lZ^I-^^tlL^ 
Hi siZirrattWIt. Hi Ofl)PEt- h'tD^-fx 

IZ, =? MW1»tti (7-i?T<7?hUC?7. 

£ i:jg*S*ftfcSH3lM5ffi6 tDJUIRJ: yen GIW i 
0^- 1 felT) 0)W^R<0*3ffi 1 7 a Lfc* JSi® 

MSca>Aintt:UT. iR^-flS^lztt, 13. 5 6 
M H z fiiffiffi^tiTL^^ flfe©JS»6€fflL^C t ti 

[oo443ii2i:s Lfc^r^iZct y«& nfcfg^to 

M 4: LT^38|Z^rt)5 7.^ t^^tJS ± <D£ JSP, 

tz tz L. A I CDK 3-rX ^V^lZttB C I o^<Dig^ 

ft3^ I s #s *l5»fV?*aT I* -h « S | ZS JQSfi 

4.5 £ 1 SajBT*TSP*ftl=«sffi6<DasESfe .fcyiSL^ 
sK^CD^iffil 7 a |Zj;y^7D^EP3!iDr ^z.tizj;y, s 
t£ Ji I zfij >i r li T CDS i: x * )V 4" - ^ tM * & Z 

[00453 r co^S: iz jt y m 8 IZif. U fc«t 3 iz* - J* 
-ivfviw <d«hi fcx y ^ is MefcttM * 

[00 4 6] *mmm<»*>&--&. litRsui^ 

0)*S izepSD T * R FSSxS^TilZ Jt y 7 5 ^ 7E«^ 

y , m tE i z? ij it r * >r ^ co jsjesi ^ « © a «s 

f ^ A JH r fctf ^15 ^ ^ 15 Stti I z&m X 
i o o 4 7 3 ft. Jt5a»«JU*Hz. £t£ 

^ffiL^Ltfts-iBgraay, Jtfc, ^s-^jdsr^iR 

[00 4 8] Will^ SHfifcLTtt. ^57^*R 



?V^PtLri*, Ta, TaN, TaMo, TaW, 
W, Mo, At, AISU AlCu, n S i „ I 
TO. SnC2, CrSf^l^Cfcfiir^ t./:, 

GTIfcUtitf, HCI, C 12, B C I 3, He, A r, H 
I , H 2U H ^mi'> tfiT' £ 

[0049] 

Jt *Xy V^<T)^-14 ^SU X y I-JV* 9 - V 

I - / t s - vtaf ebjk« <r>% 'j ania «asT*ct 

m i ) 2t.3fc : Bflj^ i %ttMlzJ:$K ^x » ^vc?^ 
ti2] »2Mffll::£*h"5^X**V^fi(0«tf 
t© 3 ) 33ISfc«lz Jt* F?-fI">?V ?KS4>M 
[14] »4SIMl:j;%F^ Xy*V»«©M 

or**, 
@?%^« 

CPs] £6X»M|ZJt*K74X??VCTM4>tttt 
[137] JB7S6a«l=Jt*F5-f Xv^viWiBoMi* 



tB83*S&W<DF5^xv*V0*3fcl=J:-»rxv* 

[199 3 «*<DF5-f ivfv?M©iwHrft*4 

[il 0] ftifc ©fl& CO -<X y^'yO as® com d r 

in i3 tae*fl)*ai:j:yxv?vi?*tiftaitfio)Wif 

[Hi 2] SeMWlz**F?^x v *:/£Jaaso>« 
i 

2 
3 
4 
5 
S 
7 
8 

g 

i o 



sssm 

7/'- 
Stft 

1 3 

1 A 7^7, ?i £^ -1' 7 7J+1^I1 75 .^7 ^ V 

i e <ve-5V7.s^ 

17, 17a 3*35»ffi 

2 1 mm 



2 2 
2 3 



EB1] 



HP 2] 



QB8] 



3 

V 



10 




r t 



b— Hi 




&S.J 



CD 

m 

CO 

i 



CO 

I— 
m 

o 
O 

1 



9-7 




9-8 




9-9 



